In order to examine the gelatinization of starches inside cotyledon cells of legumes, cells were separated from faba beans (Vicia faba L.) without gelatinizing starches inside cells and subjected to measurements of the solubility, swelling power and loss of birefringence of starches inside cells, which were heated over gelatinization temperature range, and differential scanning calorimetry of cells. When cells separated and starches isolated from faba beans were heated in water, the solubility and swelling power of starches inside cells were extremely low, compared to those of isolated starches. Studies on the gelatinization of starches in Ann granules (denatured cotyledon cells) prepared from adzuki beans suggested that the gelatinization of starches existing inside cells was suppressed, compared to that of starches isolated from beans1)2). The gelatinization states of starches inside cells are thought to have a major influence on texture and consumer acceptability of vegetable monocellular foods such as Ann (bean jam) and mashed potatoes.
Although the gelatinization of starches in food tissues was studied3), little is known about the gelatinization of starches inside cells. When starches are heated in excess water, the granular structure is disrupted, leading to granule swelling, hydration and solubilization of starch molecules. These events are referred to collectively as starch gelatinization4).
Starch gelatinization is accompanied with changes in physicochemical properties of a starch suspension or starch granules such as optical, rheological, chemical, magnetic and thermal properties.
However, these changes do not always take place at the same time5). This shows many faces of starch gelatinization.
So the authors separated cotyledon cells of adzuki beans without gelatinizing starches inside cells6)7) and examined the loss of birefringence, solubility, swelling power of starches inside cells, which were heated over gelatinization temperature range, and thermal profile of starches inside cells. From the results obtained, the gelatinization of starches inside cells of adzuki beans was found to be suppressed, compared to that of isolated starches, which may be caused by the physical strength of cell walls.
The purpose of this study was to examine the gelatinization of starches inside cotyledon cells separated from faba beans (Vicia faba L.) and to compare the results with those obtained for starches inside cells of adzuki beans. respectively, which were determined according to the methods described previously6)8). The starch content of cells was calculated from the glucose content determined according to the method of SOMOGYI9) after hydrochloric acid hydrolysis.
Materials
The moisture and starch contents of cotyledon cells were 8.6 and 63.9%, respectively.
Preparation of ruptured cotyledon cells The suspension of 1g of cotyledon cells in 50 ml of water was homogenized according to the method10) used for rupturing Ann granules, except that the operation was carried out under cooling with ice water to prevent the Determination of solubility, swelling power and loss of birefringence Cotyledon cells and isolated starches containing 250mg (dry basis) of starches were heated in 10ml of water under stirring with a magnetic stirrer for 1h at various temperatures according to a modification of the method of KAINUMA et al.6)11) After centrifugation, the solubility and swelling power of starches were determined according to the following equa-tions11):
Solubility (%)=100VA/S Swelling power=B/(T-VA) V: volume of supernatant (ml) (Fig. 2) , though the starch solubilization and swelling of starch granules were in the course of increase (Fig. 3, 4) . This shows that the disruption of ordered structures monitored by the loss of birefringence occurs first, followed by the solubilization of starch molecules and swelling of starch granules during gelatinization. On the other hand, it was found that the disruption of ordered structures of starches inside cells was not always followed by the solubilization and swelling during gelatinization (Fig. 3, 4 The transition enthalpy (cal/g starch) obtained for cotyledon cells was almost identical with that for isolated starches. This suggest that the phase transition of cells is ascribed to that of starches inside cells. Similar results were obtained for cotyledon cells of adzuki beans7) Ruptured cells showed an endothermic transition without a trailed shoulder.
The shape of DSC curves and the transition enthalpy (cal/g starch) for the ruptured cells were almost identical with those for isolated starches. 
